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JP8240134A2: CONTROL DEVICE FOR INTERNAL-COMBUSTION 

Control device for internal combustion engine of vehicle - has controller 
which controls intake-air vol, adjuster e.g. solenoid during heating control 
statia based on output voltage and rotary speed of AC generator 
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PURPOSE: To provide an internal combustion engine control 
device which prevents engine stall or blow-ud originating from 
unstableness in the engine speed. 

CONSTITUTION: A control device for an internal combustion 
engine comprises a heater element 3 to which current is fed from a 
battery 1 and an alternator 2, a control means 1 5a to control the 
field current IF, a switch device 5 to make changing-over from the 
normal control condition in which the output terminal of the 
alternator is connected with the battery and control means side to 
the heating control condition In which the output terminal is 
connected with the heat emitting element side and vice versa, and a 
means 15b to feed different pieces of car information including the 
power generation voltage Ve and the revolving speed Ne to the 
control means. In the heating control condition, the control means 
performs the control of an air suction amount adjusting device on 
the basis at least of the power generation voltage and the revolving 
speed and increases the air suction amount corresponding to the 
drive torque of the alternator presumable from the power generation 
voltage and max. power generation characteristics so that the 
output torque of the internal combustion engine is incremented. 
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(57)Abstract: 

PURPOSE: To provide an internal combustion engine control device which 
prevents engine stall or blow-ud originating from unstableness in the 
engine speed. 

CONSTITUTION: A control device for an internal combustion engine 
comprises a heater element 3 to which current is fed from a battery 1 and 
an alternator 2, a control means 1 5a to control the field current IF, a 
switch device 5 to make changing-over from the normal control condition 
in which the output terminal of the alternator is connected with the battery 
and control means side to the heating control condition in which the output 
terminal is connected with the heat emitting element side and vice versa, 
and a means 1 5b to feed different pieces of car information including the 
power generation voltage Ve and the revolving speed Ne to the control 
means. In the heating control condition, the control means performs the 
control of an air suction amount adjusting device on the basis at least of 
the power generation voltage and the revolving speed and increases the air 
suction amount corresponding to the drive torque of the alternator 
presumable from the power generation voltage and max. power generation 
characteristics so that the output torque of the internal combustion engine 
is incremented. 
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* NOTICES * 

Japan Patent 0££iee is not responsible for any 
damages caused by the use o£ this tramslation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It is tiie internal combustion engine control unit with which it has an input means for inputting various 
vehicles information into said control means characterized by to provide the following, and said control means is 
usually characterized for said switching equipment based on said various vehicles information by said thing 
[ controlling said inhalation air content adjusting device based on said generation-of-electrical-energy voltage and said 
rotational frequency at least at the time of said heating control state ] while carrying out switch control at either a control 
state and said heating control state. An intemal combustion engine and a battery which were carried in vehicles An 
inhalation air content adjusting device which adjusts said intemal combustion engine's rotational frequency An AC 
dynamo which has a field winding to which field current is led by electric supply from said battery, and a stator winding 
which outputs generated output according to said field current Switching equipment usually switched to a control state 
and a heating control state which separates an output terminal of said AC dynamo from said battery and said control 
means, and is connected to said heater element which connects electrically to said battery and said control means an 
electric heater element to which electric power is supplied from said battery and said AC dynamo, a control means 
which controls said field current, and an output terminal of said AC dynamo, and generation-of-electrical-energy 
voltage and said rotational frequency of said AC dynamo 

[Claim 2] For said control means, said various vehicles information is intemal combustion engine control units 
according to claim 1 characterized by controlling said inhalation air content adjusting device based on said temperature 
information at the time of said heating control state including said intemal combustion engine's temperature 
information. 

[Claim 3] Said control means is an intemal combustion engine control unit according to claim 1 or 2 characterized by 
initializing the amount of control amendments of said inhalation air content adjusting device from said heating control 
state when [ said ] usually shifting control to a control state. 



[Translation done.] 
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* NOTICES * 

Japan Patent 0££ice is not responsible for any 
damages caused by the use of this translation. 
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2 **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the internal combustion engine control unit for vehicles which carried the heater element 
to which electric power is supplied from a battery and an AC dynamo, this invention separates especially an AC 
dynamo and a battery electrically, connects an AC dynamo and a heater element to a serial, and relates to the intemal 
combustion engine control unit which prevented the engine stall (engine failure) and rotational frequency **** riser in 
the case of supplying high power to a heater element and heating heated objects, such as a catalyst, for a short time. 
[0002] 

[Description of the Prior Art] Conventionally, in order to heat electrically heated objects, such as for example, a 
windowpane for vehicles, and a catalyst, for a short time, the intemal combustion engine control unit which equipped 
the resistance form heater element with the heating circuit which supplies high power is known well. 
[0003] Drawin g 6 is the block diagram showing a common intemal combustion engine control unit roughly. In drawing, 
1 is the battery carried in vehicles and supplies electric power to various mounted devices, circuit means, etc. AC 
dynamo (power plant) 3 of the mount for which 2 charges a battery 1 is electric load to which electric power is supplied 
by the battery 1 and AC dynamo 2. 

[0004] The air cleaner with which an intemal combustion engine's main part, i.e., an engine, and 12 purify the inhalation 
air to an engine 1 1 in 1 1, the distributor with which 13 carries out distribution supply of the ignition voltage to each gas 
column of an engine 1 1, the crank angle sensor which outputs the criteria positional information in which 14 contains 
the engine speed Ne as various vehicles information, and 15 are electronic controls which consist of a microcomputer 
which controls the whole equipment based on various vehicles information. 

[0005] The inlet pipe which supplies the air with which 23 was inhaled through the air cleaner 12 to an engine 1 1, the 
throttle valve which 24 is prepared pivotable in an inlet pipe 23, and adjusts an inhalation air content, and 25 are idle 
switches which detect the close by-pass bulb completely of a throttle valve 24, and output the idle signal 1. 
[0006] The crank angle sensor 14 and the idle switch 25 constitute the various sensors which detect various vehicles 
information, such as an engine speed Ne and the idle signal I. In addition, although not illustrated here, the various 
sensors (an inhalation air content sensor, a temperature sensor, pressure sensor, etc.) of arbitration are formed as 
everyone knows if needed. 

[0007] The by-path pipe which 16 opens the upstream and the downstream of a throttle valve 24 for free passage, and 
adjusts the inhalation air content at the time of idle operational status, the compression spring to which 17 energizes a 
by-path pipe 16 to a closing side, the needleUke valve (bypass valve) with which 18 was prepared in the movable-end 
section of a compression spring 17, and 19 are solenoids which resist the energization force and drive a compression 
spring 17 under control of an electronic control 15. 

[0008] Next, actuation of the common intemal combustion engine control unit shown in drawing 6 is explained. First, 
the throttle valve 24 which the inhalation air which usually minded [ 1 1 ] the air cleaner 12 and the inlet pipe 23 at the 
time of operation was supplied, and was arranged in the pars intermedia of an inlet pipe 23 is interlocked with an 
accelerator pedal (not shown), and a closing motion drive is carried out. 

[0009] Moreover, since a throttle valve 24 serves as a close by-pass bulb completely at the time of idle operation, an idle 
switch 25 detects idle operational status, and outputs the idle signal I to an electronic control 15. 
[0010] At this time, in the by-path pipe 16 which opens an inlet pipe 23 for free passage, the needlelike valve 18 
energized by the compression spring 17 is formed so that a throttle valve 24 may be bypassed, and the needlelike valve 
18 opens and closes a by-path pipe 16 by the duty drive of a solenoid 19, and adjusts tiie inhalation air content at the 
time of ISC (idle speed control). 
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[001 1] On the other hand, AC dynamo 2 charges a battery 1 with additional coverage power while a rotation drive is 
carried out with an engine 1 1 and it supplies power to electric load, for example, heater element 3 grade. Moreover, a 
battery 1 supplies power to electric load 3, when the generated output of AC dynamo 2 is not insufficient or a generation 
of electrical energy is not performed. 

[0012] The electronic control 15 which takes the control lead in the whole equipment incorporates the various vehicles 
information (namely, an engine speed Ne, the idle signal I, etc.) detected from the crank angle sensor 14 and the varioxis 
sensors of idle switch 25 grade, and controls the mounted device containing a solenoid 19 etc. 
[0013] Moreover, the electronic control 15 includes the heating circuit for carrying out heating control of this, when 
electric load 3 is a heater element. Drawing 7 is the block diagram showing the conventional internal combustion engine 
control unit which has the aperture heating circuit for vehicles indicated by JP,6 1-33735,8, and 1-3, and 14, 15, 19 and 
25 are the same as that of the above-mentioned. 

[0014] AC dynamo 2 consists of the generation-of-electrical-energy section 21 and a rectifier 22 in drawing 7 . The 
generation-of-electrical-energy section 21 contains Rota rotated with an en gine 1 1 ( refer to drawin g 6), and stato r 
winding 21b which really outputs three-phase-altemating-current power in relation to field- winding 21a of a 
configuration, and field- winding 21a . Rectifier 21b includes the diode bridge for carrying out fiiU wave rectification of 
the three-phase-altematin g-current power outp utted from stator windin g 21b in the generation-of-electrical-energ y 
section 21. Moreover, electric load 3 consists of a heater element of the resistance form for which electric power is 
supplied by the battery 1 and AC dynamo 2 and which generates heat in this case. 

[0015] An o pe n/close switch for the heated ob ject (windo wpane in this case) wh ich contiguit y arran g ement of 30 is 
carried out at a heater element 3, and serves as a candidate for heatin g, and 4 to connect a heater element 3 to the out put 
terminal of AC dynamo 2 altematively. the open/close switch with which 5a connects the output terminal of AC 
dynamo 2 to a battery 1 altematively. and 5b are change-over switches which connect the end of a regulator (it mentions 
later) to the output terminal of AC dynamo 2 or a control circuit (it mentions later) altemativel y. 
[0016] The regulator (voltage regulator) which 6 adjusts the field current IF which flows to field- winding 21a> and 
adjusts the charge voltage of AC dynamo 2. the control circuit where 7 controls open/close switch 5a and change-over- 
switch 5b based on the output volta g e Vb of a battery 1, and 8 shall be the open/close switches for inputting a switch 
operating command into a control circuit 7. and these shall belong to an electronic control 15. 
[0017] Open/close switch 5a and change-over- switch 5b usually switch the output terminal of AC dynamo 2 to the 
control state and the heating control state which se p arates the output terminal of AC dynamo 2 from one battery and a 
reg ulator 6 . and is connected to a h eate r e lement 3 electricall y connected to a battery 1 and a re g ulator 6. 
[0018] An ignition switch for 9 to connect the output terminal of a battery 1 to a control circuit 7 at the time of operation 
of vehicles and 10 are the charge warning Ug hts in s erted between the regulator 6, the control circuit 7. and the ignition 
s witch 9. 

[0019] Next, actuation of the conventional internal combustion engine control unit shown in drawin g 7 is explained. For 
example, first, when making the heated objects 30, such as a windowpane for vehicles, heat, after closing an open/close 
switch 4 by manual operation, an open/close switch 8 is closed and a switch operating command is inputted. This is 
answered, and a control circuit 7 connects change-over-switch 5b to a control circuit 7 while opening open/close switch 
5a. 

[0020] At this time, a regulator 6 will be in a non-control state, and, thereby, a heater element 3 and AC dynamo 2 are 
connected to a serial. Therefore, the output power of AC dynamo 2 is determined by an intemal combustion engine's 
(engine) rotational frequency Ne, and the resistance of a heater element 3, and is altogether consumed within a heater 
element 3. In addition, the connection condition of AC dynamo 2 and a heater element 3 continues only the time amount 
set up beforehand in the timer circuit in a control circuit 7 (not shown). 

[0021] By the way, since AC dynamo 2 is driven with the intemal combustion engine, the driving torque of AC dynamo 
2 usually acts as an intemal combustion engine's load (electric load). A regulator 6 supplies the power of maximum 
capacity by the non-control state especially, and when the capacity of a heater element 3 is large (the resistance of a 
heater element 3 is ) and a high current flows, the driving torque (electric load) of AC dynamo 2 will become big. 
[0022] For this reason, when it usually switches to a heating control state from a control state, rotation of an intemal 
combustion engine becomes unstable, in idle operational status, rapidly, an engine speed Ne falls and there is a 
possibility of carrying out an engine failure, especially. 

[0023] Moreover, since the load torque by AC dynamo 2 which matched by the heating control state till then is lost at 
once and an intemal combustion engine's load becomes light suddenly when it usually switches to a control state from a 
heating control state, there is a possibihty that an engine speed Ne may blow up greatly and may give an operator 
insecurity. 
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[0024] 

[Problem(s) to be Solved by the Invention] As mentioned above, when it usually switched to a heating control state 
from a control state, the engine speed Ne became unstable, there was a possibility of carrying out an engine failure by 
the rapid fall of an engine speed Ne in idle operational status, and the load torque which balanced by the heating control 
state when it was reverse decreased rapidly, the engine speed Ne blew up greatly at the conventional internal 
combustion engine control unit, and it had the trouble of giving an operator insecurity. 

[0025] Moreover, although the maximum generation-of-electrical-energy property of AC dynamo 2 changed with 
temperature, since the temperature of field- winding 21a in AC dynamo 2 and stator winding 21b was not taken into 
consideration at all, there was a trouble that the inhalation air content which balances a load correctly in quest of the 
load of AC dynamo 2 could not be supplied to an intemal combustion engine. 

[0026] It was made in order that this invention might solve the above troubles, and the driving torque of an AC dynamo 
is presumed from the generation-of-electrical-energy voltage of various vehicles information and an AC dynamo, and 
the maximum generation-of-electrical-energy property, and it aims at obtaining the instability and the intemal 
combustion engine control unit which blew and prevented the riser of an engine speed by controlling an intemal 
combustion engine's inhalation air content to generate the torque corresponding to the presumed driving torque. 
[0027] Moreover, by amending the maximum generation-of-electrical-energy property of an AC dynamo using 
temperature information, such as an intemal combustion engine's cooling water temperature and an intake-air 
temperature, this invention asks for the load of an AC dynamo correctly, and aims at obtaining the intemal combustion 
engine control unit which can supply the inhalation air content corresponding to a load certainly. 
[0028] 

[Means for Solving the Problem] An intemal combustion engine control unit concerning claim 1 of this invention An 
intemal combustion engine and a battery which were carried in vehicles, and an inhalation air content adjusting device 
which adjusts an intemal combustion engine's rotational frequency, An AC dynamo which has a field winding to which 
field current is led by electric supply from a battery, and a stator winding which outputs generated output according to 
field current, An electric heater element to which electric power is supplied from a battery and an AC dynamo, and a 
control means which controls field current. Switching equipment which switches an output terminal of an AC dynamo 
to a heating control state which is electrically connected to a battery and a control means, and which usually separates 
an output terminal of a control state and an AC djoiamo from a battery and a control means, and is connected to a heater 
element, It has an input means for inputting various vehicles information containing generation-of-electrical-energy 
voltage and a rotational frequency of an AC dynamo into a control means. A control means While usually carrying out 
switch control of the switching equipment at either a control state and a heating control state based on various vehicles 
information, based on generation-of-electrical-energy voltage and a rotational frequency, an inhalation air content 
adjusting device is controlled at least at the time of a heating control state. 

[0029] Moreover, in various vehicles information, in claim 1, a control means controls [ an intemal combustion engine 
control unit concerning claim 2 of this invention ] an inhalation air content adjusting device based on temperature 
information including an intemal combustion engine's temperature information at the time of a heating control state. 
[0030] Moreover, in claim 1 or claim 2, an intemal combustion engine control unit concerning claim 3 of this invention 
initializes the amount of control amendments of an inhalation air content adjusting device, when a control means usually 
shifts control to a control state from a heating control state. 
[0031] 

[Function] In claim 1 of this invention, at the time of the heating control state which the connection with a battery and a 
control means (regulator) from an AC dynamo is severed, and is connected to a heater element, the driving torque of an 
AC dynamo is presumed from the rotational frequency, the generation-of-electrical-energy voltage of an AC dynamo, 
and the maximum generation-of-electrical-energy property which are included in various vehicles information, the 
quantity of the inhalation air content corresponding to the generation-of-electrical-energy voltage and driving torque of 
an AC dynamo is increased, and an intemal combustion engine's output torque is increased. 

[0032] Moreover, in claim 2 of this invention, an inhalation air content is correctly controlled based on the temperature 
information included in various vehicles information at the time of a heating control state. 

[0033] Moreover, in claim 3 of this invention, the amount of control amendments of an inhalation air content adjusting 

device is usually initialized from a heating control state at the time of the shift to a control state, and a rotation imstable 

state and a rotational frequency blow up, and an engine stall (engine failure) etc. is prevented; 

[0034] 

[Example] 

The example 1 of this invention is explained about drawing below example 1 . Drawing 1 is the block diagram showing 
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the example 1 of this invention, and 1-3, and 21, 22 and 30 are the same as that of the above-mentioned. Moreover, the 
whole configuration which is not illustrated is as having been shown in drawing 6 . 

[0035] In drawin g 1 , 5 is switching equipment corresponding to the above-mentioned switches 5a and 5b, and makes 
switch connection of the output terminal of AC dynamo 2 alternatively at a battery 1 or heater element 3 side following 
relay coil 5c excited under control of control means 15a. The heated object 30 consists of a heater element 3 and really 
constituted catalytic converter for emission gas purification (only henceforth a "catalyst"). 
[0036] 29 is the key switch inserted between the battery 1 and the electronic control 15, corresponds to the above- 
mentioned ignition switch 9, and supplies electric power to an electronic control 15 at tiie time of closing. The electronic 
control 15 is equipped with control means 15a containing a regulator 6 (refer to drawing ? ) etc., and input means 15b 
which incorporates various vehicles information. 

[0037] In this case, the various vehicles information that it is inputted into an electronic control 15 contains the output 
voltage of the cooling water temperature WT (only henceforth water temperature) of engine-speed Ne and an engine 1 1 
(refer to drawing 6 ) and inhalation sky atmospheric temperature AT, and a battery 1, and the generation-of-electrical- 
energy voltage Ve of AC dynamo 2. Here, water temperature WT and inhalation sky atmospheric temperature AT are 
used as temperature information. 

[0038] The electronic control 15 is usually changing the duty ratio of the field current IF passed to field- winding 21a 
according to the output voltage Vb of a battery 1, and electric load capacity, such as an ignition coil (not shown) used, in 
the control state, and, thereby, is adjusting the value of the generation-of-electrical-energy current IG of the generation- 
of-electrical-energy section 21. 

[0039] That is, when the output voltage Vb of a battery 1 declines or electric load capacity increases, the duty ratio of 
field current IF is enlarged, generation-of-electrical-energy current IG is increased, when output voltage Vb rises 
conversely or electric load capacity decreases conversely, the duty ratio of field current IF is made small, and 
generation-of-electrical-energy current IG is decreased. 

[0040] Here, by the command fi-om control means 15a in an electronic control 15, when the duty ratio of field current IF 
is always set up to 100%, an AC dynamo will output the amount of the maximum generations of electrical energy. 
Moreover, control means 15a drives a solenoid 19 (refer to drawing 6 ), adjusts the inhalation air content over an engine 
11, and adjusts an engine speed Ne as mentioned above. 

[0041] Moreover, through input means 15b, control means 15a inputs various sensor information (vehicles information), 
such as the voltage Vb of a battery 1, the generation-of-electrical-energy voltage Ve of AC dynamo 2, engine-speed Ne, 
water temperature WT, and inhalation sky atmospheric temperature AT, and controls the relay in switching equipment 5 
etc. 

[0042] Furthermore, the relation between an engine speed Ne and the generation-of-electrical-energy voltage Ve of AC 
dynamo 2 shall be beforehand stored in the memory in an electronic control 15 (not shown) as 2-dimensional map data 
corresponding to the time of an engine warm and a cold machine, respectively. 

[0043] Drawing 2 is property drawing showing tiie non-control characteristic of common AC dynamo 2, and shows the 
output characteristics of AC dynamo 2 when controlling compulsorily in the condition that field current IF always flows 
to field- winding 21a. 

[0044] In drawing 2 , a horizontal axis is the generation-of-electrical-energy voltage Ve of AC dynamo 2 (output 
voltage), an axis of ordinate is the output power (power consumption) [kW] of AC dynamo 2, and each characteristic 
curve at the time of making it change in the range of 2000rpm - 6000rpm by making an engine speed Ne into a 
parameter is shown. Usually, although the engine speed Ne at the time of ISC (idle speed control) is a 700rpm degree 
and not being illustrated here, it becomes the characteristic curve shown in drawin g 2 with the characteristic curve of an 
analog mostly. 

[0045] Next, actuation of the example 1 of this invention shown in drawing 1 is explained, referring to the flow chart of 
drawin g 3 . Drawin g 3 will start actuation, if processing actuation of the microcomputer built in the electronic control 15 
is shown and a key switch 29 is closed (ON). 

[0046] First, in step SI, various vehicles information (engine-speed Ne, water temperature WT, etc.) is read, and it 
judges whether water temperature WT is lower than the predetermined value WTo in step S2. This judges the restart 
after the pre-heating which the engine 1 1 put into operation starting firom between the colds, or once. 
[0047] All engine 1 1 is in a restart condition, if judged with WT>=WTo (namely, NO), since it is not necessary to carry 
out the non-controlled generation of electrical energy of AC dynamo 2, continuing steps S3-S12 are skipped, it 
progresses to step SI 3, and the usual generation-of-electrical-energy control is performed. Therefore, it progresses to the 
following step, without making especially a control change. 

[0048] If an engine 1 1 is judged not in a restart condition but in the step S2 to be WT<WTo (namely, YES), the 
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following steps S3-S12 will be performed. 

[0049] First, the duty ratio of field current IF is made 0%, and a generation of electrical energy of AC dynamo 2 is 
suspended (step S3). Then, a switch command is outputted to switching equipment 5, and from the usual control state 
(condition of drawing 1 ) connected to the battery 1 and electronic-control 15 side, the output terminal of AC dynamo 2 
makes switch connection at a heater element 3 side, and switches the output terminal of AC dynamo 2 to a heating 
control state (step S4). 

[0050] Next, the duty ratio of field current IF is made 100%, field- winding 21a of AC dynamo 2 is always made into an 
energization condition (non-controlled generation-of-electrical-energy condition), and a heater element 3 is heated 
quickly (step S5). Thereby, the heated object 30, i.e., a catalyst, is quickly heated with a heater element 3, and it is 
promptly given to the temperature which can fiilly fiinction. 

[0051] Then, based on the engine speed Ne which read the generation-of-electrical-energy voltage Ve of AC dynamo 2 
at read in (step S6), and this generation-of-electrical-energy voltage Ve and step SI, the map data at the time of a cold 
machine is referred to. At this time, map data is given according to the property shown in drawin g 2 , and when it is the 
temperature of field- winding 21a in AC djmamo 2, and stator winding 21b at the cold machine time, output power 
becomes large rather than the time of warming up. 

[0052] In this way, the amount Qc (it corresponds to the inhalation air resister of control amendments, i.e., the amount 
of a solenoid 19) of inhalation air amendments for compensating the driving torque (it corresponding to the output 
torque of an engine 1 1) of AC dynamo 2 is read by the map operation, a duty command is outputted to a solenoid 19 
(refer to drawin g 7 ) based on the amount Qc of inhalation air amendments, and the output torque of the engine 1 1 at the 
time of ISC (idle speed control) is increased (step S7) 

[0053] Next, when judged with it having judged whether it was that only predetermined time has passed since switching 
equipment 5 being switched to a heating control state (step S4) (the heater element 3 was heated enough) (step S8), 
predetermined time having passed, and there being nothing (namely, NO), following step S9-S13 are skipped and it 
progresses to the following processing step. 

[0054] On the other hand, when judged with predetermined time having passed in step S8 (namely, YES), in step S9, 
AC dynamo 2 usually already judges whether it is under [ generation-of-electrical-energy control ]****** (usually 
control state). If usually judged with under generation-of-electrical-energy control (namely, YES), the following steps 
S10-S13 will be skipped, and if judged with it not generation-of-electrical-energy being usually under control (namely, 
NO), it will progress to the following step SIO. 

[0055] In step SIO, in order to switch a generation-of-electrical-energy control state smoothly and to prevent joining of 
the relay in the switching equipment 5 by the spark at the time of change over etc., a generation of electrical energy of 

AC dynamo 2 is suspended first. 

[0056] Then, the amount Qc of inhalation air amendments at the time of ISC at the time of a non-controlled generation 
of electrical energy of AC dynamo 2 is reset, the amount of inhalation pneumatic control is initialized (step SI 1), 
switching equipment 5 is usually switched to a control state (condition of drawing 1 ) fi-om a heating control state (step 
SI 2), and usual generation-of-electrical-energy control of AC dynamo 2 is performed (step SI 3). 
[0057] Although especially the temperature interpolation [ in / at the above-mentioned example 1 / the map operation 
step S7 of the amount Qc of inhalation air amendments ] it is [ interpolation ] example 2. was not explained, according 
to the coil temperature in AC dynamo 2 at the time of a cold machine, the amount Qc of inhalation air amendments may 
be interpolated. Hereafter, processing actuation of the example 2 of this invention that was made to carry out 
temperature compensation of the amount Qc of inhalation air amendments is explained, referring to the flow chart of 
drawin g 4 , and property drawing of drawing 5 . 

[0058] In drawing 4 , steps S71-S73 show step S7 in dra win g 3 to details. Moreover, drawin g 5 shows the relation 
between the generation-of-electrical-energy voltage Ve of AC dynamo 2 in case an engine speed Ne is 2000rpm for 
convenience, and output power, and the altemate long and short dash line of a continuous line is a characteristic curve at 
the time of a cold machine (at the time of the coil cold of AC dynamo 2) at the time of warming up (at the time of 
****** of AC dynamo 2), respectively. 

[0059] in this case, that the output power (namely, engine load) of AC dynamo 2 changes with the coil temperature in 
AC dynamo 2 fi-om the continuous line in drawin g 5 between altemate long and short dash lines and the coil 
temperature in AC dynamo 2 ~ temperature information, such as the water temperature WT of an engine 11, and 
inhalation sky atmospheric temperature AT, - the following interpolation processings are performed paying attention to 
the ability to presume. 

[0060] First, in step S71 , the amount Qcl of inhalation air amendments at the time of ****** is read firom the map data 
beforehand memorized firom an engine speed Ne and the generation-of-electrical-energy voltage Ve of AC dynamo 2 by 
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the map operation. Moreover, in step S72, the amount Qc2 of inhalation air amendments at the time of the coil cold is 
read similarly. 

[0061] Then, in step S73, from the water temperature WT read at step SI in drawing 3 , and inhalation sky atmospheric 
temperature AT, the value of the amounts Qcl and Qc2 of inhalation air amendments is interpolated, and the final 
amount Qc of inhalation air amendments is computed and outputted. 

[0062] For example, since it can presume that the engine 1 1 has fully got cold, therefore the coil has also got cold when 
there is no temperature anomaly deltaT (= WT-AT) of water temperature WT and inhalation sky atmospheric 
temperature AT, the inhalation air content Qc2 based on the map data at the time of the coil cold is adopted as an 
inhalation air content Qc. Moreover, if the temperature anomaly of water temperature WT and inhalation sky 
atmospheric temperature AT is 60 degrees C or more, since it will be considered that time amount has passed enough 
after starting of an engine 1 1, each coils 21a and 21b in AC dynamo 2 are judged to be what is coil ******^ and adopt 
the amoxmt Qcl of inhalation air amendments based on the map data at the time of ****** as a final amount Qc of 
inhalation air amendments. 

[0063] moreover, the case where the temperature anomaly of water temperature WT and inhalation sky atmospheric 
temperature AT is 30 degrees C — Nakama with the time of ****** and the coil cold - being certain - ** - since it is 
regarded, the average of the amounts Qcl and Qc2 of inhalation air amendments is adopted as a final amoxmt Qc of 
inhalation air amendments. 

[0064] In addition, although the engine speed Ne was used in each above-mentioned example in order to compute the 
amount Qc of inhalation air amendments, this reason is that an engine speed Ne can also calculate the rotational 
frequency of********** AC dynamo 2 since it is constituted so that an engine 1 1 and AC dynamo 2 may usually rotate 
by the fixed pulley ratio. Therefore, even if it replaces with an engine speed Ne and uses the rotational frequency of AC 
dynamo 2, it cannot be overemphasized that the same effect is acquired. 
[0065] 

[Effect of the Invention] The intemal combustion engine and battery which were carried in vehicles as mentioned above 
according to claim 1 of this invention, The AC dynamo which has the inhalation air content adjusting device which 
adjusts an intemal combustion engine's rotational frequency, and the field winding to which field current is led by the 
electric supply from a battery and the stator winding which outputs generated output according to field current. The 
electric heater element to which electric power is supplied from a battery and an AC dynamo, and the control means 
which controls field current, The switching equipment which switches the output terminal of an AC dynamo to the 
heating control state which is electrically connected to a battery and a control means, and which usually separates the 
output terminal of a control state and an AC dynamo from a battery and a control means, and is connected to a heater 
element, It has an input means for inputting the various vehicles information containing the generation-of-electrical- 
energy voltage and the rotational frequency of an AC dynamo into a control means. A control means While usually 
carrying out switch control of the switching equipment at either a control state and a heating control state based on 
various vehicles information At the time of a heating control state, an inhalation air content adjusting device is 
controlled based on generation-of-electrical-energy voltage and a rotational frequency at least. Since the quantity of the 
inhalation air content corresponding to the driving torque of the AC dynamo presumed from generation-of-electrical- 
energy voltage and the maximxmi generation-of-electrical-energy property is increased and it was made to increase an 
intemal combustion engine's output torque, it is effective in the intemal combustion engine control unit which prevented 
the engine failure by the instability of an engine speed being obtained. 

[0066] Moreover, since a control means controlled an inhalation air content adjusting device based on temperature 
information at the time of a heating control state including an intemal combustion engine's temperature information, 
various vehicles information amends a maximum generation-of-electrical-energy property, asks for the load of an AC 
dynamo correctiy, and, according to claim 2 of this invention, is effective in the intemal combustion engine control unit 
which can supply the inhalation air content corresponding to a load certainly being obtained in claim 1. 
[0067] moreover - since it was made for a control means to initialize the amount of control amendments of an 
inhalation air content adjusting device in claim 1 or claim 2 according to claim 3 of this invention when usually shifting 
control to a control state from a heating control state ~ a. rotation unstable state and a rotational frequency - blowing up 
- etc. ~ it is effective in the intemal combustion engine control unit which can be prevented certainly being obtained. 
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* NOTICES * 

Japan Pat nt 0££ic is not responsible for any 
damages caused hy the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 




[Drawing 4] 
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[Drawing 3] 




[Drawing 5] 
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[Drawing 6] 
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